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In tro d u ctio n
Abdominal pain accounts for 5-10% of presentation to the A&E department [1] . he "acute abdomen" is deined as "sudden severe abdominal pain of unknown origin" and is a very common cause for presentation to emergency department worldwide [1] [2] [3] [4] [5] . Diagnosis is dependent upon clinical assessment and investigations [3] . Clinical assessment involves a thorough history and clinical examination and is subject to variability based on clinical experience of examining physician [2] . Clinical examination has only been found to be accurate 47-76% of the time with only 50% of junior doctors and doctors working in community reaching a true diagnosis from the above alone [2] . Delay in diagnosis of acute abdomen afects instigation of treatment resulting in increased morbidity and mortality [5] [6] [7] . Serological markers of inlammation including C -reactive protein (CRP) and White Cell Count (WCC) are oten used by clinicians as base line investigation to narrow down the diferential diagnosis and guide further investigations including imaging.
he role of raise CRP and WCC have been extensively investigated with regards to their role in diagnosing acute appendicitis [3] [4] [5] . For example, studies have shown CRP sensitivities in acute appendicitis ranging from 40-94% and speciicities ranging from 38-87% [3] [4] [5] . However, little have been reported regarding the role of these two inlammatory markers in assessing patients presenting with acute abdomen in non-trauma abdomino-pelvic diseases. Sengupta et al. suggest that patients experiencing lower abdominal pain, with normal WCC and CRP, can be sent home [6] . CRP unlike WCC is an 'add on' blood marker in many trusts, not used routinely in A&E blood proiles.
Acute abdomen is a term frequently used to describe the acute abdominal pain in a subgroup of patients who are seriously ill and have abdominal tenderness and rigidity. Acute abdominal pain or disease may be caused by a myriad of diagnoses, including acute appendicitis, diverticulitis, cholecystitis and perforated bowel [10] . Computed Tomography (CT) of the abdomen and pelvis is considered the most appropriate examination for patient's abdomino-pelvic diseases [11, 12] . Non-enhanced CT, US, and conventional radiography are considered less appropriate initial imaging examinations for these patients [10] . But Ionizing radiation exposure at CT is associated with the risk of radiation induced cancer. his is a drawback of CT, especially as CT is increasingly being used in the diagnostic work-up of young patients [13] .
Physicians in the emergency department oten base their decisions for consultation of the surgeon for a laparotomy on clinical presentation combined with biochemical abnormalities. Examples of biochemical parameters include raised C-reactive protein (CRP) [14] . C-reactive protein (CRP) is a non-speciic inlammatory marker that is used routinely in many hospitals as an aid in the diagnosis of patients with an acute abdomen [15] . One recent study conclude that biomarkers lactate and CRP in patients with acute abdominal pain should only be used in adjunct to the history and clinical indings, as they are not speciic and can be misleading in establishing a diagnosis. In addition, relying on these biomarkers may contribute to more diagnostic examinations and/or unnecessary invasive interventions (for example laparotomy) [16] .
Amore recent study reported the sensitivity of CRP (> 5 mg/l) 81.7% and the speciicity 48.5% in patients with abdomino-pelvic diseases, they reported CRP at 48 h ater hospital admission showed a good prognostic accuracy and can be used as an alternative to CT scan [17] .
he rationale of this study is to determine diagnostic accuracy of C -reactive protein in abdomino-pelvic diseases of non-traumatic acute abdomen taking CT indings as gold standard. here are very limited studies available in the literature with the role of C-reactive in abdomino-pelvic diseases. his study will help us to provide a guide for an early diagnosis, so that patient may have an early diagnosis and successful treatment.
his study aimed to evaluate diagnostic accuracy, sensitivity and speciicity of raised CRP and WCC both individually as well 
Me th o d
We retrospectively evaluated patients admitted with acute abdominal pain to the surgical department between January 2014 to June 2014.Data was entered on a structured proforma. Eligible patients were assessed and an initial diagnosis was made depending on a combination of history, clinical examination, laboratory tests and initial plain radiography. he inal diagnosis was conirmed with CT scan. In total 396 patients were included with all basic demographics, such as name, age and sex being noted. CRP and WCC values within 24 hours of admission were recorded and its diagnostic value was then compared to CT scan results. CRP > 5mg/l and WCC >11 or <4 were set as being abnormal as per standard recommendation and literature reports.
he laboratory method used to measure CRP in serum was polyethylene glycol (PEG) enhanced immune-turbid metric assay. he CRP level within 24 hours of admission was recorded and its diagnostic value compared to the inal diagnosis of all patients.
Data entry and analysis was performed using SPSS 20. We used chi-square test to compare continuous variable and Mann-Whitney U test for categorical variables.
Re s u lts
A total of 396 patients fulilled the inclusion criteria; 237 were females and 159 were males with a mean age of 59 years. 74% patient had positive CT scan results i.e. results in actual diagnosis rather than non-speciic abdominal pain.
One hundred and ity four cases had abnormal WCC (>11 or <4) and a positive CT scan abdomen indings. he speciicity and sensitivity of WCC was therefore calculated as 72% and 52% respectively. he Pearson Chi-Square: p-value < 0.001 is highly signiicant; i.e. there is a trend that +ve CT is associated with abnormal WCC. Table 1 highlights the speciicity and sensitivity of CRP values only. Both the speciicity and sensitivity increase signiicantly when CRP levels rose above 51. However, CRP levels between 6-50 were only 53% sensitive and 64% speciic. In addition, Table 2 and Figure 2 above show the speciicity and sensitivity of CRP combined with WCC values. As proved, CRP values were more speciic and sensitive than WCC in the acute abdomen. his is highlighted by when the CT scan result was positive in 26/26 cases where the CRP levels were >200 but with normal WCC. Furthermore, Table 3 below compares sensitivities and speciicities of CRP along with WCC and CRP alone. here is not a signiicant diference in results when CRP levels are between 5-50 with abnormal WCC. But as mentioned previously, as CRP levels raise its signiicance in diagnosing an acute abdomen raises more than a rise in WCC value. Various pathologies were diagnosed during the study following the CT scan report. Table 3 
D is cu s s io n
he acute abdomen remains a diagnostic challenge for many surgeons. Raised CRP and WCC alone cannot indicate whether the cause of abdominal pain may require operative intervention or if it is self-limiting as found recently by Salam et al. [7] . hat is the critism that some studies have issued against using CRP as a diagnostic tool in the surgical abdomen. Andersson et al. in their study reported that 
Category (CRP only)
Speciicity Sensitivity =<5 n/a n/a CRP alone was not useful in diferentiating a self-limiting condition like NSAP (non-speciic abdominal pain) from other important surgical causes of acute abdomen [8] whilst surprisingly high levels of CRP was found in patients who would have normally been treated as having NSAP [8] . NSAP is short-lived condition of unknown cause that settles spontaneously with no long-term consequences in majority of the patients at long-term follow-up. High levels of CRP in patients with NSAP may indicate that NSAP is actually an inlammatory condition. However, this adds little or nothing to the fact that such high levels of CRP cannot diferentiate between this selflimiting condition and more potentially serious surgical diagnosis.
In our study we are not using CRP or WCC as a diagnostic tool alone. We are using them as an adjunct to reach inal diagnosis which is conirmed by the CT scan abdomen. When used in this manner, we found that CRP can be very useful with high sensitivities and speciicities as mentioned From the results we concluded 2 main points; 1. A CRP of 6-50 with abnormal WCC has a better diagnostic value then CRP alone.
CRP 6-50 + abnormal WCC = Speciicity 76%, Sensitivity 69%. CRP 6-50 + normal WCC = speciicity 58%, sensitivity 62%. CRP 6-50 (alone) = speciicity 64%, sensitivity 53%.
Abnormal WCC alone= speciicity 72%, sensitivity 52%. Tubo ovarian /Adnexal mass 12
Colonic malignancy 11
Small bowel inlammation (Cohn's ileitis) 10
Intra abdominal collection 10
Negqtive CT 102 2. CRP alone of 100 or more has better speciicity and sensitivity than other two combinations CRP 51-100 speciicity = 85%, sensitivity= 84% CRP 101-150 speciicity = 92%, sensitivity =94% CRP>200 = speciicity, sensitivity of 98% each.
his shows that CRP levels above 50 have an increased sensitivity and speciicity. he possible reason for CRP being superior to WCC in diagnosing a surgical abdomen is that patients can become neutropenic causing WCC levels to decrease, but CRP remains elevated.
Apart from WCC and CRP, lactate levels can also indicate a surgical abdomen. An increase of lactate levels indicates an anaerobicglycogenesis' and therefore it is a parameter for inadequate perfusion, oxygenation and an estimate of tissue oxygen deiciency. Increased plasma lactate concentrations were observed in patients with mesenteric ischemia with a sensitivity of 100% and a speciicity 
